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In information science research, information seeking behaviour (ISB) has been a popular 
area for the development of models and frameworks (Case, 2007). Most of ISB studies have 
been investigated on everyday life situations and work-related ISB that can be reasonably 
different from behaviour in people’s disaster-related ISB (Wilson, 2000; McKenzie, 2003; 
Savolainen, 2008). Natural disasters can affect many people over a vast area; thus, studying 
disaster-related ISB is of great importance.  
 
Furthermore, most of disaster-related ISB studies have relied on online social network data, 
providing insights into the ISB of those with internet access (Palen and Liu, 2007; Palen and 
Anderson, 2016). However, in a large-scale natural disaster such as the Great East Japan 
Earthquake of 2011, people in the most severely affected areas tended to have limited 
internet access (Gómez, 2013). Therefore, we use an alternative data source to investigate 
disaster-related ISB using people’s testimonies that can be regarded as oral documents 
(Turner, 2012a, 2012b). 
 
This thesis addresses several research objectives (RO) such as 1) to investigate the instances 
of disaster-related ISB such as information needs, information sources, information 
channels, and their relationships, 2) to analyse temporal stages of disaster on disaster-related 
ISB, 3) to analyse the use of human senses on disaster-related ISB, and additionally the use 
of human senses on demographic factors, and 4) to investigate the methods used in datasets 
for gaining insight into the impact of the distribution of annotations.  
 
RO 1:  To investigate disaster-related ISB instances, the first study provided a detailed 
description of natural disaster-related ISB of people who experienced a large-scale 
earthquake and tsunami, based on an analysis of people’s written testimonies published by 
local authorities. We identified 285 disaster-related ISB instances from 118 people’s 
testimonies collected from three reports published by local governments. The four main 
concepts examined included active information needs, passive information needs, 
information channels, and information sources. Our analyses suggest that information such 
as current status, disaster information, and warning represent some of the common active 
information needs, while warning, current status, evacuation instruction, and disaster 
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information are among the common passive information needs. Infrequently annotated 
concepts such as transportation and education-related needs are equally important in our 
study to understand the breadth of information needs sought during a large-scale natural 
disaster compared to everyday life and work-related ISB. We have also identified several 
categories of information channels and information sources. Our analyses suggest that most 
information channels were frequently used by people, with no particular category being 
more popular than another, as such information sources were varied. Family and 
neighbourhoods were far more popular information sources than other categories such as 
broadcast media. 
 
Moreover, the first study also examined the relationship between the disaster-related ISB 
instances to gain further insight into disaster-related ISB. The main findings indicate that 
passive information needs were obtained by wider information channels than active 
information needs. Moreover, the two types of information needs (active and passive) tended 
to use a different set of information sources. Upon examining the relationship between 
information channels and information sources, most information source categories were 
accessed via multiple information channels, suggesting that people are not relying on a 
single information channels means to access information sources during disasters. 
 
RO 2: To analyse temporal stages of disaster on disaster-related ISB, we propose further 
consideration of the temporal aspects of events for improved understanding of disaster-
related ISB. Although previous studies suggested the importance of temporal factors 
(Gómez, 2013; Palen and Anderson, 2016; Palen and Liu, 2007), our study further identified 
the relationship between ISB concepts and temporal stages of a disaster. Our analyses 
suggest that concepts such as information needs (both active and passive) and information 
channels can exhibit different patterns across the temporal stages, while information sources 
remained relatively consistent.  
 
RO 3: To analyse the use of human senses on disaster-related ISB, and additionally the use 
of human senses on demographic factors, derived from the dataset used in RO 1-2, people’s 
testimonies that often mentioned about the use of human senses to obtain and to receive 
information observed human senses can play a significant role. We identified three out of 
five human senses, such as sight, hearing, and touch from 1,791 sense-bearing sentences of 
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259 people’s testimonies in the disaster-related ISB context. Our findings suggest that the 
use of senses was varied across passive and active information needs, for example, the sense 
of hearing frequently appeared in passive information needs, and the sense of sight 
frequently appeared on active information needs. Our findings also suggest that sight 
appeared on the majority proportion of senses to obtained information via unspecified 
information sources and information channels. In information sources and information 
channels, obtaining information sources from family, neighbourhood, work community, 
colleague, or public sectors via information channels such as face to face communication, 
phone, or speakers was frequently observed. 
 
Further, the proportion of hearing was often higher than sight in many categories of 
information sources and information channels. As for the unspecified categories, we 
speculate that the high proportion of sight is due to the cases where the person itself obtained 
information, but further study is needed to validate this. Additionally, our results show that 
the use of senses was significantly varied across demographic factors such as gender, 
location, and age groups in the context of disaster-related ISB. 
 
RO 4: To investigate the methods used in datasets for gaining insight into the impact of the 
distribution of annotations, the third study examined the impact of two datasets used in RO 
1-2 and RO 3 by qualitatively comparing the distribution pattern. Our analysis suggests the 
proportion of active and passive information needs, and the most frequent category in active 
information needs, information sources, and information channels. On the other hand, the 
category distribution of passive information needs showed more variance than other 
variables. Our analysis also suggests that there are several common patterns of annotated 
data from the two testimony datasets that were produced in a different context. 
 
This thesis contribution offers people’s written testimonies as a type of oral documents can 
be exploited as a useful source of studying disaster-related ISB (Turner, 2010). Our approach 
facilitates the study of disaster-related ISB of people without internet access both during and 
after a disaster. Thus, we propose the temporal stages of disaster and the human senses as 
the novelty factors on disaster-related ISB (Powell, 1954; Dynes, 1970; Cox et al., 2017). 
 
Key words: Disaster-related Information Seeking Behaviour, Temporal Stages, Human Senses  
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Natural disasters can affect the lives of vast numbers of people, and loss of infrastructure, 
for example, the 2011 Great East Japan earthquake and tsunami (Thatcher et al., 2015). Due 
to those casualties, we need to reduce and mitigate the damage. Some of the biggest 
challenges in disaster management, however, are the lack of insight about people’s 
behaviour especially their communication and information dissemination in affected areas 
(Palen and Liu, 2007; Arai, 2013). Further, we first need to have a detailed understanding 
of human-information behaviour during a natural disaster, which in this study, we called 
disaster-related information seeking behaviour (ISB). Moreover, since a natural disaster 
represents a temporally acute, often unanticipated event (Imran et al., 2013), people’s 
disaster-related ISB can reasonably be expected to differ from behaviour in everyday life 
and work-related situations (Wilson, 2000; McKenzie, 2003; Savolainen, 2008). Also, 
protecting one’s health and safety is the primary concern during natural disasters, which is 
not necessarily the case for traditional ISB studies. 
 
Studying disaster-related ISB poses many challenges. First, since natural disasters are 
unanticipated and unpredictable events, formulating an exact study plan is challenging. 
Second, given that a vast area with diverse geographical conditions can be affected by a 
large-scale natural disaster, data collection and sampling are also challenging. Third, a 
natural disaster can destroy critical infrastructure, resulting in the loss of telecommunication 
tools such as phones and the internet. This means that analysing online data, a common data 
source (e.g., Palen and Liu, 2007; American Red Cross, 2011; Tapia et al., 2011), may not 
provide a comprehensive view of disaster-related ISB. Fourth, although governments and 
relevant parties release social data on disaster-related events, detailed accounts of local 
people’s behaviour are often not adequately recorded and documented. These combined 
challenges often are obstacles to studying disaster-related ISB models. Furthermore, it is 
plausible that disaster-related ISB is significantly affected by other factors, including 
disaster type (e.g., flood, typhoon, earthquake, and tsunami), scale, and geographic location. 
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A better understanding of disaster-related ISB is expected for the society that needs further 
development of building resilient community by exchanging valuable information that can 
be efficiently captured, summarised, and delivered to relevant parties in the community. 
 
 
1.2 Problem statement, justification and novelty of the research 
In information science research, ISB has been one of the richest for the creation of models 
and frameworks. The ISB study orientations are mostly system orientation and user 
orientation on everyday life and work-related situation (Wilson, 2000; Case, 2007; 
Savolainen, 2008). System-oriented studies, for example, focused on developing 
information systems; and user-oriented studies focused on people as an information seeker. 
In this thesis, we focus on people or user orientation as an information seeker on the disaster-
related situation that notably different from everyday life or work-related situation.  
 
In a disaster situation, people search for information about their family, which indicated the 
different information needs compared to when people do routine work. People’s information 
needs will also affect the kind of information sources and channels they use, for example, in 
a disaster situation, the internet or telecommunication will be cut off; thus, the major 
disaster-related ISB concepts will be different from everyday life or work-related ISB. Also, 
demographic characteristics, occupation, and social role are some of the particular interest 
in emerging literature within ISB context.  
 
In this thesis, we look into two factors, such as temporal stages of disaster and human senses. 
Temporal stages of a disaster were chosen because people’s behaviour is changing over time, 
and thus, temporal stages are significant to study. Another factor is the human senses 
because a person will enforce their senses to work in a disaster situation, and thus this thesis 
will provide an insight that human senses can play a significant role in describing disaster-
related ISB. 
 
Therefore, this thesis aims to study a detailed account of disaster-related ISB on the 2011 
Great East Japan Earthquake and Tsunami. This thesis also aims to investigate two factors 
that have been disregard in ISB studies, such as temporal stages of a disaster and human 
senses might be useful to identify disaster-related ISB. 
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To study disaster-related ISB, we collect oral documents that consist of people’s written 
testimonies that will allow us to gain insight into disaster-related ISB of people who did not 
have access to the Internet during and after the disaster, and who were not represented in 
online social media data (Palen and Liu, 2007; American Red Cross, 2011; Tapia et al., 
2011). Published people’s testimonies also allow other researchers to revisit the original 
texts for further analysis or verification, and to increase the level of reproducibility in our 
work. Although user-generated contents in social media can also offer an opportunity of re-
examination, the availability of online contents can be unpredictable due to technical 
problems in Internet connection, content management system, or web service provider. Also, 
authors can remove their contents at any time. Furthermore, the recent strong trend of social 
media-oriented studies (Palen and Liu, 2007; Tapia et al., 2011) can potentially lead to a 
skewed understanding of disaster-related behaviours. By expanding the scope of studies to 
non-social media sources, we have an opportunity to develop a more balanced understanding 
of disaster-related ISB in related domains. Further, as Thatcher et al. (2015) argue, oral 
documents provide coverage over a large area of severely affected regions to include a broad 
representation of the different people’s perspectives and experiences expressed in their 
languages and belief, rather than led by researchers’ agendas (Frohmann, 2004). 
 
 
1.3 Research objectives 
In terms of theoretical contribution in ISB models, this thesis aims to provide a detailed 
account of people’s ISB during the 2011 Great East Japan Earthquake and Tsunami that will 
allow us to gain a better understanding of disaster-related ISB concepts such as (passive and 
active) information needs, information sources, and information channels, and their 
relationships. 
 
Further, two potential factors were proposed to explain disaster-related ISB, such as 
temporal stages of a disaster, and human senses. By investigating those factors, more detail 
difference of disaster-related ISB will be provided comparing with typical behaviour 
described in everyday life or work-related situations.  
 
Additionally, as for methodological contribution, we compare multiple collections that were 
collected from two different studies to identify common disaster-related ISB patterns.  
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1.4 Thesis outline 
This thesis is organised as follows: 
  
Chapter 2 introduces the basic concepts of crisis and disaster, reviews studies related to 
information behaviour, including ISB in natural disasters, and disaster information 
behaviour study in Japan. Temporal stages of a disaster, human senses on ISB and 
demographic studies, and oral documents are discussed. 
  
Chapter 3 presents the first study which aims to study the instances of disaster-related ISB 
such as information needs, information sources, and information channels and their 
relationships, and to study the relationship between temporal stages of disaster and disaster-
related ISB. 
  
Chapter 4 presents the second study which aims to investigate the use of sight, hearing and 
touch interplay with disaster-related ISB, and the use of senses in disaster-related ISB 
affected by age, gender, and location. 
 
Chapter 5 presents datasets comparison to identify common patterns based on disaster-
related ISB instances. 
 
Finally, Chapter 6 concludes the thesis by highlighting the major findings of the present 







2.1 Definitions of crisis and disaster 
The term “crisis” is typically used as a catch-all concept encompassing all types of “un-
ness” events (Hewitt, 1983), situations that are unwanted, unexpected, unprecedented, and 
almost unmanageable, which cause widespread disbelief and uncertainty (Stern and 
Sundelius, 2002). A crisis is more precisely defined as “a serious threat to the basic structure 
or the fundamental values and norms of a social system, which under time pressure and 
highly uncertain circumstances necessitates making critical decisions” (Rosenthal, 1989, p. 
10). The world has faced multiple types of crises, for example, human-made crises such as 
terrorist attacks (9/11, Virginia Tech massacre), the spread of human and animal viral 
disease (H1N1), nuclear and chemical crises (Chernobyl), war and much more (Hagar, 
2010).  
 
Table 2.1 Disaster categories and sub-categories (Oltanu et al., 2015) 
 
Category Subcategory Examples 





• Tornado, hurricane 
• Flood, landslide 
• Earthquake, volcano 
• Wildfire, heat/cold wave 
• Epidemic, infestation 
Anthropogenic 
(Human-Induced) 
• Sociological (intentional) 
• Technological (accidental) 
• Shooting, bombing 




However, not all crises are disasters: “a crisis is an unstable situation” that may or may not 
lead to a disaster (Castillo, 2016). A related yet conceptually distinct term ‘disaster,’ on the 
other hand, has a stronger nuance of its impact on a community or society. National Science 
and Technology Council (2005, p. 21) defined a disaster as a “serious disruption of the 
functioning of a community or a society causing widespread human, material, economic or 
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environmental losses which exceed the ability of the affected community or society to cope 
using its resources.”  
 
Disasters have many characteristics and types. Table 2.1 shows two disaster taxonomies used in 
Europe and the United States (Olteanu et al., 2015). These categorisations are important because the 
type of disaster affects people and are expressed differently. Therefore, in this thesis, we focus on 
natural disasters to the extent to which it disrupts social routines or social order. 
 
 
2.2 Information behaviour models  
In information science research, information behaviour has been a very popular area, and 
one of the richest for the creation of models and frameworks to explain the complex data 
produced (Case, 2007). Figure 2.1 shows Wilson (2000)’s nested model of information 
behaviour conceptual areas. Wilson (2000) defines models of information behaviour to be 
“statements, often in the form of diagrams, that attempt to describe an information-seeking 











Furthermore, ISB forms part of the broader field of information behaviour, which includes 
both intentional information seeking, such as querying or actively browsing for information, 
and unintentional behaviours, such as passively watching a television commercial (Wilson, 
2000). ISB typically assumes a model of the search process including the initial recognition 
and specification of an information need that may be expressed explicitly or implicitly (Case, 
2007; Marchionini and White, 2007).  
 
Information need, however, has no accepted definition, though there have been numerous 
suggestions (Case, 2007). Dervin (1983) suggests that a need is a state that arises within a 
person, suggesting some kind of gap that requires filling; and when applied to the word 
information, as in information need, what is suggested is a gap that can be filled by 
something that the needing person calls “information”. To fulfil information needs, people 
need to search through information channels and information sources. Rogers (1995) 
defined information channel as a means by which information is moved from one point to 
another, usually from the information source to the receiver such as face-to-face, radio, or 
the internet. Further, information source is defined as a medium in which knowledge or 
information is stored or the originator of a message, for instance, an agency representative, 
or a friend (Rogers, 1995).  
 
Often the case, ISB studies have been identified from people’s everyday life and work-
related behaviour (Wilson, 2000; Case, 2007; Marchionini and White, 2007; Savolainen, 
2008). In this thesis, we focus on natural disaster-related ISB, which have been looked on a 
limited number of studies (Ryan, 2013, 2016). The ISB instances such as information needs, 
information sources, and information channels will be the key and relevant to this thesis as 
the ISB model was based on attempted to explain how people seek information during 
disasters. 
 
2.2.1 Information seeking behaviour in natural disasters 
Over the past few decades, studies in the area of ISB have advanced, moving beyond a 
resource-focused to a person-centric perspective (Clemens and Cushing, 2010). Numerous 
models have been developed to describe and explain complex relationships between a 
person’s perceived information needs, cultural and situational contexts, information 
resources, systems, and intermediaries (Ingwersen and Jarvelin, 2006). Researchers have 
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also studied how people seek information in disaster situations, focusing on the media 
sources people used during disaster situations (e.g., Piotrowski and Armstrong, 1998; 
Greenberg et al., 2002; Roeser and Schaefer, 2002; Seeger et al., 2002; Stempel and 
Hargrove, 2002). This line of inquiry can provide insights that help emergency agencies 
develop better communication plans. 
  
According to Ryan (2013), anthropogenic (human-induced) disaster, such as the 2001 World 
Trade Centre (WTC) attacks in the United States, were a major catalyst for increasing the 
number of studies in disaster-related ISB, transforming research from focusing on media or 
web usage to information networks as a whole (e.g., Spence et al., 2006; Cohen et al., 2007; 
Palen and Liu, 2007; Lachlan et al., 2008; Hagar, 2010). For example, Spence, et al. (2006) 
investigated the effects of gender and age on disaster-related ISB, from the perspective of 
uncertainty reduction. His findings suggest that females regarded television and radio as 
more useful than males, while males were more likely to use the internet in the aftermath of 
the 2001 WTC. Lachlan et al. (2008) investigated media use during the I-35W Mississippi 
River bridge collapse in 2007 and determined that young people were more likely to use 
social media such as Twitter. People in urban areas were more likely to use television, 
particularly females. Females are also more likely to use the internet for messages related to 
affective needs.  
  
Cohen et al. (2007) studied Grampians Fires in Australia and highlighted the usefulness of 
local radio stations for distributing valuable information to the community. The study also 
investigated different types of warning information, which is an essential type of information 
needs in disaster-related ISB. Palen and Liu (2007) studied the role of information and 
communication technologies (ICT) in the context of two different disaster cases, the 2005 
Hurricane Katrina and the 2001 WTC. Their work drew on disaster sociology using spatial 
disaster zones and temporal phases to describe emerging information pathways. Spatial 
disaster zones describe geographic sizes of impact, while temporal stages consist of eight 
socio-temporal stages of disaster proposed by Powell (1954) and Dynes (1970). Their results 
suggest that information pathways are altered after the impact stages of disaster because ICT 
becomes useful only during the post-impact phases such as inventory, rescue, remedy and 
recovery. Hagar (2010) investigated foot and mouth disease outbreaks in Northwest England 
and determined that people in regional areas serviced by small rural towns tended to use 
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personal agency contacts when possible and were more likely to use family, friends, and 
knowledgeable acquaintances. The concept of information horizons (Sonnenwald, 1999; 
Savolainen, 2008) was also examined to model disaster-related ISB. For example, Ryan 
(2013, 2016) adapted Savolainen (2008)’s information source horizon concept to better 
understand ISB during slow-moving flood and flash flood incidents in Queensland, 
Australia. She determined that people in cities tended to discover disasters occurring in their 
community through interpersonal contacts via a variety of methods including mobile and 
fixed phones and face-to-face interaction. 
  
To summarise, the literature has identified factors such as location, gender, age, disaster 
types, media types, ICTs, and community relationships as factors potentially affecting 
disaster-related ISB. However, the previous studies did not look into a detailed description 
of disaster-related ISB, such as information needs, information channels, information 
sources, and its relationship among concepts (Spence et al., 2006; Ryan, 2013, 2016). 
Because the previous studies also have not looked into temporal aspects of events, and the 
relationship with ISB concepts on the 2011 Great East Japan Earthquake and Tsunami, this 
thesis aim to provide a thorough description of disaster-related ISB concepts and the 
relationship between information needs, information channels, and information sources of 
disaster-related ISB. This thesis also aims to suggest more consideration of the temporal 
stages of a disaster, and the human senses for enhanced understanding of disaster-related 
ISB.  
 
2.2.2 Disaster information behaviour study in Japan  
Japan is one of the countries most affected by natural disasters. Regarding to disaster 
information behaviour study in Japan, studies have been conducted to understand human 
factors during the 2011 Great East Japan Earthquake and Tsunami. Gómez (2013) carried 
out a study on the reaction of international students at Tohoku University during the 2011 
Great East Japan Earthquake. This study indicated that students relied primarily on 
secondary sources of information to make decisions, for example, family and friends of the 
same nationality, most of whom were not likely to be better informed than the students 
themselves. Six different stages in the evolution of the emergency such as (1) immediate 
response; (2) taking shelter in Sendai; (3) life in the city during the aftermath; (4) sheltering 
outside Sendai; (5) coming back; plus (6) an overview of the experience, were used. The 
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study suggests that helping students assimilate more into Japanese society might enhance 
their decision making during a crisis. The survey suggests deeper links with Japanese society 
influence behaviour after a disaster, which can positively influence future reactions during 
the extended phase of a similar emergency. This statement is also supported by Arai (2013)’s 
study on Japan’s tsunami warnings and evacuation instructions from a linguistic perspective, 
which states that once a disaster happens, the only way to evacuate people is through 
language. 
 
To examine the role of information behaviour on information failure, Thatcher et al. (2015) 
analysed four reports about the Fukushima Nuclear Power Disaster. The Fukushima Nuclear 
Power Disaster is the subsequent disaster of 2011 Great East Japan Earthquake and Tsunami 
whereas the extremely-dangers of radiation-contaminated water from the disaster has 
remained dormant. Based on the analyses, the authors concluded that information avoidance 
behaviour was a major factor of the disaster and that the behaviour can be explained by a 
combination of three theories: Affective Load Theory, Face Threat Theory, and Escalation 
Theory. The central concept behind the incident was the “myth of nuclear safety” which was 
introduced in the 60s and developed to be ‘learned affective norms’ in the community 
(Affective Load Theory). This discouraged people to find information that might challenge 
the safety myth. Similarly, this discouraged people to state a message that doubted the safety 
of nuclear since they could lose face (Face Threat Theory). When such a culture was 
maintained for over 40 years, both behaviours were escalated and became difficult to 
change, even when the situation was so critical (Escalation Theory).  
  
Thatcher et al. (2015)’s study is particularly important to the context of this thesis. First, 
their study investigated information behaviour in the context of a complicated large-scale 
earthquake and tsunami involving a nuclear power explosion when failure to use information 
effectively resulted in wide-ranging disasters. Second, their research demonstrated that 
written texts published by the nuclear plant company and authorities could be a useful 
resource to facilitate our understanding of disaster-related ISB. The methodology adapted in 
this thesis using report and publications from local authorities exhibits similar strengths and 
weaknesses as those of Thatcher et al. (2015)’s study. The main difference is that this thesis 
focuses on the understanding of local people as opposed to cooperative organisations. 
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2.3 Temporal stages of disaster  
During theoretical development on disaster research, Neal (1997) summarised various 
phases of disaster as a critical component often embedded implicitly in the meaning of 
disaster. Time and space models are important methodological tools for organising, 
describing, and explaining data since differences in disaster phases and area coverage 
represent various types of individual and group behaviours (Stoddard, 1968; Neal, 1997). 
One of the early attempts to classify periods of the disaster was represented by Powell’s 
work (Neal, 1997). Following Powell (1954) study, Dynes (1970)’s review of organisational 
behaviour at both the theoretical and practical levels in a disaster context by drawing heavily 
upon Powell’s eight different disaster-time stages (Britton, 1988). Dynes (1970) grouped 
Powell’s stages into three conditions, such as pre-disaster conditions, emergency states (i.e., 
warning, threat, impact, inventory, rescue, and remedy), and post-emergency period (i.e., 
recovery). Dynes (1970) argued that disasters follow a general temporal sequence despite 
the nature of the disaster. Thus, Dynes (1970) also employed these phases to successfully 
argue for an all disaster types. 
 
In this work, to compare some stages models, we use the most established model for 
temporal stages of disaster, proposed by Powell (1954). Table 2.2 presents Powell’s eight 
temporal stages, ranging from a pre-disaster stage to a recovery stage. Although the stages 
are designed to depict a general transition from Stage 0 to 7, it is possible that one’s state 
reverts to a previous stage when multiple events are occurring in a short time of period (e.g., 
earthquake, aftershock, tsunami, and fire). This thesis is not the first to recognise the 
importance of temporal stages in ISB studies. For example, Gómez (2013) divides six stages 
in the evolution of an emergency in the context of international students in Tohoku 
University during the 2011 Great East Japan Earthquake. His stages consist of immediate 
response, taking shelter in Sendai (the largest city in the Tohoku region, Japan), life in 
Sendai during the aftermath, sheltering outside Sendai, back to Sendai, and an overview of 
the experience. 
 
As can be seen, Powell’s model and Gómez’s model are different in the scope. Gómez’s 
emergency stages were designed to describe a particular location and situation during the 
disaster. Another example, Palen and Liu (2007) used the spatial and Powell (1954) temporal 
ordering of disaster events to frame a broader set of immediate changes arising from 
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pervasive information and communications technology discussion. Finally, a user study by 
Joho, et al. (2015) suggests that temporal aspects of information needs can strongly influence 
the behaviour of information searching. These findings reinforce our aims to investigate the 
aforementioned temporal stages on disaster-related ISB in detail. 
 
 
Table 2.2 Eight socio-temporal stages of disaster (Powell (1954) cited by Dynes (1970)) 
 
Stage 0: PRE-DISASTER 
State of social system preceding point of impact 
Stage 1: WARNING 
Precautionary activity includes consultation with members of own social network 
Stage 2: THREAT 
Perception of change of conditions that prompts survival action 
Stage 3: IMPACT 
Stage of “holding on” where recognition shifts from individual to community affect and involvement 
Stage 4: INVENTORY 
Individual takes stock and begins to move into a collective inventory of what happened 
Stage 5: RESCUE 
Spontaneous, local, unorganized extrication and first aid; some preventive measures 
Stage 6: REMEDY 
Organized and professional relief arrives; medical care, preventive and security measures present 
Stage 7: RECOVERY 
Individual rehabilitation and readjustment; community restoration of property; organizational preventive 




We are not the first to recognize the importance of temporal stages in ISB studies. For 
example, Palen and Liu (2007) used the spatial and temporal ordering of disaster events to 
help frame a larger set of immediate changes arising from pervasive information and 
communications technology diffusion. Recent work by Joho et al. (2015) also suggests that 
temporal aspects of information needs can strongly affect the behaviour of information 
searching. These findings reinforce our aims to investigate the effect of temporal stages on 
disaster-related ISB in detail. 
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2.4 Human senses on information seeking behaviour 
The role of the body is an “absent presence” in social science (Shilling, 2012). There is a 
wide consensus that we cannot understand human cognition without considering how 
humans interact with the world through their senses and do their thinking within a body. 
  
In information science, the observation of bodies in action was first reported within an 
information literacy (IL) perspective to theorise the “corporeal modality” of information on 
the information experiences of 16 ambulance officers in training and on-road practice 
(Lloyd, 2009). Corporeal information can be understood as “information that is experienced 
through the situated and sensory body as it interacts with material objects, artefacts and other 
people inhabit the same landscape” (Lloyd, 2009). Lloyd has explained that experienced 
officers collect information through their sense of touch (haptic). As a result, Lloyd suggests 
that the body becomes the location for the intersection between conceptual information and 
information drawn from real life through practice. 
  
Apart from corporeal information, another terminology is used to explain ‘the body’: 
embodied information (Cox et al., 2017). Embodied information “describes the corporeal 
expression or manifestation of information that has symbolic, linguistic, and/or signal-based 
patterns of an organisation” (Bates, 2006). The study is based on fieldwork conducted at 
The Iron Age Broch of Gurness and the Neolithic Ness of Brodgar excavations in Orkney, 
Scotland in 2013 and 2014 on embodied information examined the information practice 
study of archaeologists, students and volunteers undertaking a field excavation (Olsson and 
Llyod, 2017). Their findings indicate that the sense of touch (haptic) is only one example of 
embodied practices. Archaeology students and volunteers working at the sites needed to 
acquire such skills as lifting heavy stones or moving the dirt to the spoil heap, which are 
physically demanding. Nevertheless, most of the previous study analysis had described only 
one sense within their study domain. 
  
Recent work in information behaviour recognises the importance of embodied information 
particularly in serious leisure activities, including hobbies such as running, music, and 
liberal arts (Cox et al., 2017). Their findings suggest that embodied information is central to 
the hobby of running, both through the diverse sensory information that the runner uses and 
through the dissemination of information. Similarly, studies on the effect of music, drawing 
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and the liberal arts on the embodied experience suggest that the role of the body is a key part 
of information behaviour. Due to the absence of reference to the body in some influential 
works on information behaviours, Cox et al. have suggested that more empirical and 
theoretical work is needed to understand insights from practice theory, phenomenology, 
embodied cognition and sensory studies (Cox et al., 2017). 
  
Despite the terms that some works have offered, research on the senses is a growing field, 
and a significant amount of research remains to be conducted (Robinson, 2015; Singh et al., 
2017). Therefore, to expound upon the role of the body on the context of disaster-related 
ISB, we use the (five) human senses.  
 
2.4.1 Human senses on demographic studies 
Demographic studies allow us to study changes to the human population through a 
phenomenon defined by various criteria such as age, gender, and location (Howes, 2018). 
Research on the demographics’ effect on the senses has examined the use of the senses in 
spontaneous conversation across a range of languages and cultures (San Roque et al., 2015). 
The findings suggest that sight is always the dominant sense, with hearing ranked second in 
shaping conversation of the language.  
  
The effect of gender and age on the senses has also been studied in the context of human-
vehicle interaction (Riener, 2018). Three senses modalities, such as sight, hearing, and 
touch, have been used to study reaction times on age- and gender-dependent evaluations and 
the results suggest that the reaction times for the different modalities sight, hearing, and 
touch can be different across gender and age groups. Psychology research on episodic 
memory further stated that the use of senses is known to decrease with age and different 
sensitivity of using the senses across gender, for example the sight ability seems to decrease 
as the age increases (Nyberg et al., 1996). 
 
Another demographic characteristic to consider is the location. Location is essential to 
finding our way in spatial environments (Towey, 1999; and Jenkins et al., 2016). Although 
the concept of place remains elusive, deriving and quantifying such meaning allows us to 
observe how people transform a location into a place and shape its characteristics (Towey, 
1999). Therefore, to understand the use of the senses across demographic characteristics 
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within the context of disaster-related ISB, we additionally investigate the effect of senses on 
age, gender, and location.   
 
 
2.5 Oral documents 
Oral documents used in our analyses included testimonies of people who were affected by 
the 2011 Great East Japan Earthquake and Tsunami. These testimonies were recorded, 
transcribed, edited, and published independently through various outlets. Although we did 
not have control over the interviewing protocols and transcription details, collecting 
testimonies from multiple published books and reports gave us access to a relatively large 
number of local stories spread over a wide area, which would be otherwise very costly to 
achieve (e.g., by manual interviewing). Also, it ensures the reproducibility of findings since 
the original sources are publicly available (Turner, 2012a).  
 
Turner (2012a) defined oral documents as “evidence or information about both specific 
content and characteristics embedded in action(s) essential to furnishing that content via 
word of mouth spoken in the presence of another”. Further, oral documents can refer to a 
broad range of resources. For example, oral documents are gathered only from an oral 
delivery mechanism that the results may someday help increase understanding of 
transmitting oral information. The broader scope of oral documents is needed that may 
include instant messaging, Internet-based calling, teleconferencing, voice mail, Twitter, and 
other modes used to transmit information that has characteristics of orality that has been 
neglected from document studies (Turner, 2012a, 2012b). Further, orally based information, 
along with certain types of related electronic and written information, is typically 
categorised as one of two types: informal information or information from informal sources 
(Turner, 2012a).  However, these documents provide researchers with multiple ways to 
reflect upon everyday life have been useful for the investigation of ISB (Quarantelli, 1987, 
1997; Plummer, 2001; Taylor et al., 2009; Fu et al., 2010; Charmaz, 2014). 
 
Turner (2010b) suggests that oral documents provide insight that assists in understanding 
how orally based information intersects with information behaviour, knowledge 
management, information policy, cultural heritage, and professional development that 
involves orality. As Frohmann (2004) explains, an information artefact, specifically a 
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document, can be informative. He articulates four properties such as materiality, 
institutionalisation, social discipline, and historicity that reflect how documents result from 
decisions, in the form of social agreements, that render them informative. The rectification 
of oral documents broadens the scope of information science and implies a need to 
understand them better so practitioners can carry out their professional responsibilities to 
collect, describe, organise, and preserve oral histories (Turner, 2012b). These points 
demonstrate the usefulness of research using orally based information.  
 
Moreover, research beyond those characteristics is also needed to address orality situated in 
different types of social contexts that may incorporate a larger sample. Oral documents also 
should determine whether and how a range of actions that orality can involve (including 
gestures, blinking, hand movements, audience response, and more) contribute to information 
conveyed orally while face-to-face (Turner, 2012a, 2012b). 
  
Therefore, in this thesis, we focus on oral documents as our primary sources. 
 
2.5.1 Possibilities and future of oral history in Japan  
In worldwide, there is high possibility and advantages of another oral history, besides written 
testimonies that also can be called oral documents, using video recordings of testimonies for 
interviews, transcriptions, and duplication (Turner, 2012a). In Japan, on the contrary, oral 
history is an undeveloped discipline, used under various labels, mainly by academics who 
are often trained overseas or writers who have found interviews effective in collecting 
personal stories without clear-cut methodological guidelines (Yamamoto, 2000).  
 
Oral history is called kojutsushi or kikigaki in Japanese. Although sometimes called oraru 
hisutori, the English expression is not widely accepted. Kojutsushi or kikigaki includes not 
only taped interviews but also “dictated” stories where an interviewer wrote down what the 
narrator told him. As such, this approach to history is said to date back to the eighth-century. 
However, modern oral history, as an active approach to history and education, is little 
studied or understood. In 1996, a sociologist, Tani Tomio, defined kojutsushi as a narrated 
personal history in the form of an interview, which needed to be tape-recorded, transcribed, 
edited, and polished to become a “life history.” 
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The first attempt to examine oral history systematically as a historical approach took place 
in 1987 when the Historical Science Society of Japan (Rekishi Kenkyu Kai) featured oral 
history in its Rekishigaku kenkyu (Journal of Historical Studies). Aware of the lack of an 
academic evaluation of the oral history approach, the journal discussed the possibility of 
common ground among those who used oral interviews for their research and writing. The 
first part was based on a symposium-reports and discussion by scholars, concerning oral 
history in England, and the second part, ironically, was scholars’ interviews with a non-
fiction writer, Sawachi Hisae, and a “reportage” writer, Honda Katsuichi.  
 
The first work clearly called “oral history” came out from the Japan Library Association 
(Nippon Toshokan Kyokai). A group of its members organized a task force, Oraru Hisutori 
Kenkyukai (oral history study group), to record the history of public libraries in the middle- 
to small-size cities. Published in 1998, Chusho toshi ni okeru kokyo toshokan no unei is a 
product of such oral history interviews. Although the interview method and format are more 
like dialogues, the book is significant in that it was planned and done as an oral history 
project to record the detailed history of some libraries through spoken narratives alone. This 
group is still in existence, with a plan to conduct further interviews. If we include non-fiction 
stories such as historical reportage during and after a disaster and analytical life histories, it 
can be said that there have been a fair number of works in oral history in Japan, although 
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3.1 Aim and objectives 
A few numbers of ISB studies have been looking into disaster-related events, and this thesis 
aims to provide a detailed account of people’s ISB during the 2011 Great East Japan 
Earthquake and Tsunami. This will allow us to gain an understanding of disaster-related 
ISB, and there are main ISB concepts such as (passive and active) information needs, 
information sources, and information channels; and their relationship among disaster-related 
ISB concepts.  
 
This thesis also investigates temporal stages of disaster on the context of disaster-related 
ISB. By examining temporal stages of a disaster, more detail difference of disaster-related 
ISB will be provided comparing with typical behaviour described in everyday life or work-
related situations. Following are research questions, 
 
• What are the instances of (passive and active) information needs, information sources, and 
information channels of disaster-related ISB, and their relationships? 
• How do the temporal stages of disaster affect disaster-related ISB? 
 
 
3.2 Methodology  
We employed content analysis to make replicable and valid disaster-related ISB instances 
by systematically interpreting and coding people’s testimonies (Morgan, 1993; Hsieh and 
Shannon, 2005; Krippendorff, 2005). Our work began by establishing a collection of oral 
documents that consists of local people’s testimonies from the 2011 Great East Japan 
Earthquake and Tsunami that were published approximately a year after the event, which 
provided them sufficient time to reflect on the event while maintaining the memory of their 
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experiences. People’s testimonies are gathered from an oral delivery mechanism that the 
results may help increase understanding of transmitting oral information; and thus, people’s 
testimonies used in this study can be regarded as oral documents (Turner, 2012a, 2012b). 
People’s testimonies used in this study includes a memo or written texts similar to a diary, 
or in Japanese called Shuki. 
 
We set the criteria for data collection as follows. First, we selected books and reports 
containing a large number of testimonies published by local authorities to ensure the 
inclusion of perspectives from a diverse population of the disaster event, while minimising 
variance in the testimony collection process. The collection used in this study represents one 
of the largest collections of testimonies identified at the time of data collection. 
 
Second, we focused on two of the most severely affected areas, Ibaraki Prefecture and 
Fukushima Prefecture, to ensure the capture of prominent impacts of the event on people’s 
ISB in the analysis. For example, the Ibaraki area experienced one of the largest earthquakes, 
followed by tsunami, aftershocks, and blackouts. Fukushima Prefecture further experienced 
nuclear power plant accidents. In this thesis, earthquake, tsunami, and nuclear explosion 
were happening almost simultaneously, and thus, we do not try to isolate each type of 
disasters in the analysis. Rather, we try to capture and understand the complexity of disaster-
related ISB by maintaining the occurrence of multiple disaster types. 
 
3.2.1 Collection of testimonies 
Table 3.1 summarises the testimony collections included in this study. Pages refer to the 
page numbers from testimonies in respective reports. The first and second reports are based 
on interviews with local people and professionals involved in the disaster, while the third 
report has interviews with representatives of organisations in various sectors such as schools, 
hospitals, fire stations, and local business. In all, 4,756 sentences from 143 individuals were 
identified from the three collections. Of those, after coding, 118 had at least one instance of 
ISB that was analysed in this study on Table 3.1. Table 3.2 shows age and gender distribution 
of testimonies.  
 
We used Erikson’s lifespan stages psychosocial development theory to divide the age 
categories into adolescence (13-19), early adulthood (20-39), adulthood (40-64) and 
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maturity (65>) (Erikson, 1950, 1968), since this is one of the most well-known 
categorisation of ages in social studies. The age distribution of testimonies was not available 
in nearly half of the testimonies. For those testimonies with age information, the majority 
were on adulthood (40-64) category. For gender distribution, it is evident that more male 
data exists than female data. 
 
 
Table 3.1 A summary of the testimony collections (N = 118) 
 
ID Document title Prefecture Pages Publication 
Date 
Testimonies 
1 Kita Ibaraki Shinsaiki (North Ibaraki’s 
Record) 
Ibaraki Page 12-171 February, 
2012 
59 
2 2011-nen 3-gatsu 11-nichi Iwaki: Tsutae 
tsugitai Higashi Nihon Daishinsai no 
Kiroku (2011/3/11 - Iwaki City: The Great 
East Japan Earthquake Record) 
Fukushima Page 17-88 March, 
2012 
50 
3 2011-3-11 Iwaki-shi, Higashinihon 
daishinsai no Shougen to Kiroku 
(2011/3/11 Iwaki City: Record of 
Testimony on The Great East Japan 
Earthquake) 
Fukushima Page 30-31, 36-37, 
54-55, 60-79, 80-83, 
86-89, 92-93, 112-







Table 3.2 Age, and gender group of testimonies (N = 118)   
 
Age Gender 
Adolescence (13-19) 2 Female 45 
Early adulthood (20-39)  6 Male 73 
Adulthood (40-64)  33     
Maturity (65>)  10     





3.2.2 Coding methods 
The next step in our investigation involved coding instances of ISB from the testimonies. 
We followed the general principles of coding suggested by Hsieh and Shannon (2005). First, 
we drafted an analysis plan. Since we had objectives, such as to provide a detailed account 
of disaster-related ISB from oral documents in our analysis, we focused on the main ISB 
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factors: information needs, information sources, and information channels. We also aimed 
to provide empirical evidence to show the temporal stages of disaster on ISB instances. To 
achieve these objectives, we took a content analysis approach to data analysis.  
 
Table 3.3 shows an example of a testimony oral document, a first-person account of male, 
age unknown. The document has a title, address, name, and age of the author. From the main 
testimony, we identified descriptions about how the person actively sought information 
about the fuel supply. 
 
Second, ISB instances were coded. Like other coding processes, our coding was an iterative 
process. Although we had the basic overall categories of information needs, information 
sources, and information channels prior to starting the coding, examples were added and 
revised during the process of coding the testimonies. The coding was based on instances 
level not based on sentences level, so that one instance could consist of one or more sentence. 
If, for example, one information need has more than two information channels, we separate 
each information channel with the same information needs.  
 
We establish reliable coding by generating and updating our codebook during the process. 
Table 3.3 shows a set of final ISB codes assigned to this part of the description. We took a 
similar approach to the coding the temporal stages of a disaster. We identified each 
annotation with information needs, information channel, information sources, and temporal 
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 “…Until March 
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shortage continues. 
As a result, I 
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manufacturer. They 
said I could get the 
gasoline supply if I 
come to collect...” 
(Male, age 
unknown, document 
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Figure 3.1 Content analysis coding process 
 
 
Third, we entered the data the qualitative data analysis and research software named, atlas.ti. 
The initial coding of all ISB instances was conducted and subsequently examined by two 
researchers in ISB domain. The disagreement between the two was jointly resolved by close 
re-examination of corresponding cases and discussions. The final step involved the 
validation of the integrity and consistency of annotations. Having accurate annotations of 
ISB was of primary interest, and thus, inferential statistics regarding the relationship 
between ISB concepts, and the effect of temporal stages on disaster-related ISB were not 
obtained due to sample size. Therefore, we opt for descriptive analysis in this chapter.  
 
 
3.3 Results  
3.3.1 Information needs modes, information channels, and information sources 
identified from testimonies 
In all, 285 ISB instances were identified in 118 testimonies as the result of the coding 
process. We then grouped together similar instances and formed major categories and 
examples for information needs, information channels, and information sources by using 
content analysis steps which are summarised in Table 3.4 (Hsieh and Shannon, 2005).  
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As for information needs, we formed similar major categories for coding two prominent 
modes of fulfilling the needs emerged from the analysis of ISB instances. One was via 
purposeful active seeking of information (McKenzie, 2003), and another was a result of 
passively receiving or encountering the information (Wilson, 2000). Since the categories 
and frequency of information obtained or received by the two modes appeared to vary, they 
were of our interest to compare. This led us to divide the concept of information needs into 
active information needs and passive information needs. The difference between the two 
types of information needs is given as follows.  
 
Active information needs refer to a set of needs inferred from the description of purposeful 
ISB to answer a specific query (McKenzie, 2003). An example of the description where 
active information needs were identified is “Until March 26th, the gas shortage continues. 
As a result, I contacted the manufacturer. They said I could get the gasoline supply if I come 
to collect” (Male, age unknown, document ID no. 3). Here, we can infer that the person 
actively sought information about the fuel supply. In Figure 3.2, there are 71 instances of 
active information needs in our dataset.  
 
Passive information needs, on the other hand, refers to a set of needs inferred from the 
description of the information people passively received or encountered when they were not 
actively seeking. An example of the description where passive information needs were 
identified is “I heard someone shouting about the tsunami warning. And, I saw and heard a 
government helicopter giving evacuation instructions.” (Male, 63-year-old, document ID 
no. 1). Here, we can infer that the person received or encountered the information about 
tsunami warning and evacuation instructions although he was not actively seeking them. In 
Figure 3.2, there are 214 instances of passive information needs in our dataset.
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Table 3.4 Main categories and examples of information needs, information channels, and information sources 
 





















Evacuation instruction  
 













*Please note that the examples provided below will sign as ‘A’ for examples 




Family status, acquaintance status (A, P) 
Regional damage condition, Iwaki city condition, and Tohoku condition (P) 
 
Disaster information, damage and loss information, disaster preparedness 
information, earthquake information, tsunami information (A, P) 
 
School postponement, and entrance exam result (P) 
 
Evacuation instruction, and finding shelter (A, P) 
 
Explosion in power plant (P) 
 
Water outage and saving water, gasoline and diesel supply, support material and 
water, food, clothes distribution (A, P) 
 
Stories about past events (P) 
 
Road closure and public transportation information, and train condition (A, P) 
 
Earthquake Early Warning (EEW), and tsunami warning (A, P) 
 
No (active or passive) information needs, and information needs were not 
clearly defined (A, P) 
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People shouting, student’s shouting, and teacher’s instruction 
  
Government or agency website 
 
E-mail or text message (phone) 
 
Mobile phone, and public telephone 
  
Radio, cell phone radio, car radio, wireless radio, and radio station 
 
Ambulance and fire brigade trucks, city’s public relation car, helicopters, office 
speakers, police car, resident speakers, and school’s broadcasting 
 
News, Kobe television, NHK television, and in-car television 
  
No information channel and channel were not clearly defined 


















Sources via such media as film, radio, recorded music, or television 
  




Ambulance, fire brigade, local fire volunteer department, nuclear safety 
commission, person from health centre, and police 
  
Information source from Japan Meteorological Agency (JMA) 
  
City hall staff, district officer, Fukushima Prefecture, ministry, prefecture 
leader, company’s resident, public relations, and support centre 
 
Consumer, shop staff, parent or guardian, kindergarten president, head of the 
parent-teacher association, school student, and teacher 
 
No information source and source were not clearly defined 
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This suggests that people passively received or encountered disaster-related information 
more frequently than actively seeking them. Also, the number of main categories in Figure 
3.2 suggests that people got a wider range of information in a passive manner (ten categories) 
than active manner (seven categories), although they share several categories in our dataset. 
For instance, the information about the evacuation instruction was both sought actively and 
received passively, and thus, it appeared in both categories, while the information about 
nuclear explosion and education was only appeared in the passive need category.  
 
In active information needs, testimonies indicated that current status (N = 49) of family and 
acquaintances was the most frequently sought information, followed by disaster information 
(N = 10), warning (N = 5), and post-disaster supplies (N = 3). In passive information needs, 
frequent categories were warning (N = 67), current status (N = 43), and evacuation 
instruction (N = 41). For instance, information regarding the instruction to evacuate and find 

















(c) Information channels distribution   (d) Information sources distribution 
 
Figure 3.2 Distribution of disaster-related ISB concepts 
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Information channels (N = 285) are a route or medium whereby people obtained or received 
information from information sources (N = 285). From the earlier example of passively 
receiving tsunami warning and evacuation instructions, one can infer that tsunami warning 
was received from someone in the neighbourhood via a face-to-face communication 
channel, while evacuation instructions were received from the local government via a 
channel of (helicopter’s) speakers. Our data indicate that information channels included face 
to face (N = 92), phones (N = 43), TV (N = 42), and radio (N = 26) with a reasonably similar 
level of frequency. As for information sources, families and neighbours (N = 99) were the 
most frequent category followed by broadcast media (N = 53), work community/ colleagues 





3.3.2 Relationships between concepts 
Now that we have identified the major categories of passive and active information needs, 
information channels, and information sources from testimonies, the next section will 
examine the relationships between the four concepts to understand the interplay between 
disaster-related ISB concepts. 
 
A. Information needs and information channels 
Figure 3.3(a) and 3.3(b) shows the proportion of information channels used by the major 
categories of passive and active information needs, respectively. For example, passive 
information needs such as current status, disaster information, evacuation instruction, and 
warning were obtained through via diverse information channels. An example from a story 
related to passive information needs states, “The neighbourhood who had evacuated told me 









(a) Passive info. needs and info. channels    (b) Active info. needs and info. channels 
 
Figure 3.3 Relationship between information needs and information channels 
 
 
The trend appears in the information channels used by active information needs shows that 
the frequency of occurrence varies across major categories. The results allow us to 
understand the diversity of information channels used by different information needs. The 
findings also highlight that the range of information channels used by active information 
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B. Information needs and information sources 
Figure 3.4(a) and 3.4(b) present the proportion of information sources used by the major 
categories of passive and active information needs, respectively. From Figure 3.4(a), it is 
evident that source from family/neighbourhood appears in most passive information needs 
category, except in nuclear explosion category. A similar trend also appears in active 
information needs and information sources (see Figure 3.4(b)), family/neighbourhood also 
appears in current status category as the larger proportion among active information needs. 













(a) Passive info. needs and info. sources (b) Active info. needs and info. sources 
 
Figure 3.4 Relationship between information needs and information sources 
 
 
C. Information sources and information channels 
Figure 3.5 presents the proportion of information channels used by information sources, 
whereby data of passive and active information needs are aggregated. The results show the 
diversity of information channels used to access different information sources. From Figure 
3.5, it is evident that information sources including family/neighbourhood, work 
community/colleagues, and local government, were accessed via diverse information 












Figure 3.5 Relationship between information sources and information channels 
 
 
3.3.3 Temporal stages of disaster 
The final part of our analyses investigates the role of temporal stages of disaster on ISB. By 
studying temporal stages of a disaster within the context of disaster-related ISB, this will 
give insight about the difference with typical behaviour described in everyday life or work-
related situations. Each instance of ISB identified in the testimonies was classified into one 
of Powell (1954)’s eight stages. The instances categorised to the temporal stages are pre-
disaster (2), warning (77), threat (38), impact (89), inventory (65), rescue (2), remedy (6), 
and recovery (6). As we found that there were not as many occurrences of pre-disaster, 
rescue, remedy, and recovery categories in the testimonies, we decided to focus on warning, 
threat, impact, and inventory, and to avoid bias in our analysis due to small samples. The 
following are some examples of the categories for the temporal stages from testimonies. 
 
• Stage 1: Warning is the precautionary activity includes consultation with members of own 
social network, for example, “I heard public information of the tsunami warning vaguely 
ringing the siren” (35-year-old male, testimony from document ID no. 1) 
• Stage 2: Threat is perception of change of conditions that prompts survival action, for 
example, “I was repeatedly told by my son who was nearby, ‘Run away! It is dangerous!’” 
(Female, testimony from document ID no. 2) 
• Stage 3: Impact is a stage of “holding on” where recognition shifts from individual to 
community affect and involvement, for example, “... a man who was trying to evacuate with 
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a car called me, ‘Are you alright?’ I replied, ‘I do not know where I should go and there are 
no cars’” (18-year-old female, testimony from document ID no. 1) 
• Stage 4: Inventory is a stage of the individual takes stock and begins to move into a 
collective inventory of what happened, for example, “An e-mail arrived from a friend on the 
way saying that it seems that a tsunami has reached Otsu City” (57-year-old female, 
testimony from document ID no. 1) 
  
Figure 3.6 and 3.7 present the proportion of major categories in four concepts across the 
temporal stages of disaster. When the proportion of major categories varies across temporal 
stages, one can summarise that temporal stages can be used to characterise these four 
concepts. 
  
Figure 3.6(a) and 3.6(b) present the relationship between the temporal stages and passive 
and active information needs, respectively. A clear pattern of temporal stages on the 
proportion of information needs is evident. Passive information needs such as warning and 
evacuation instructions were more common in the warning and threat stages, while current 
status, disaster information, story, education, transportation, and post-disaster supplies 
increased in proportion in the impact and inventory stages. Active information needs show 
people actively sought current status information across all four stages. Therefore, the 
temporal stages of disaster can allow for the separation of information needs that are 
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Figure 3.7 Relationship between temporal stages and information sources, channels 
 
 
Figure 3.7(a) and 3.7(b) present the relationship between the temporal stages and 
information sources and information channels, respectively.  
 
One observed pattern is that information sources were used similarly across the temporal 
stages of a disaster, unlike other concepts. On the other hand, information channels exhibit 
different patterns across temporal stages. For example, face-to-face was used more on threat 








1 Warning (N=77) 2 Threat (N=38) 3 Impact (N=89) 4 Inventory (N=65)
Family/Neighbourhood Broadcast Media
Unspecified Work community/Colleagues
Health and Safety JMA









1 Warning (N=77) 2 Threat (N=38) 3 Impact (N=89) 4 Inventory (N=65)
Face to Face Unspecified Phone
Television Radio Mail
Speakers and Signage Internet
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were more active at warning and threat stages. Phone, radio, and TVs were relatively 
consistent across all stages. 
 
In summary, we observed from our dataset that information needs (both passive and active) 
and information channels were interplayed by the temporal stages of a disaster, while 




The first part of our contribution to this field of study was to provide a detailed account of 
disaster-related ISB in the context of the 2011 Great East Japan Earthquake (and tsunami). 
The four main concepts examined included active information needs, passive information 
needs, information channels, and information sources. Our analyses suggest that information 
such as current status, disaster information, and warning represent some of the common 
active information needs, while warning, current status, evacuation instruction, and disaster 
information are among the common passive information needs. Infrequently annotated 
concepts such as transportation and education-related needs are equally important in our 
study to understand the breadth of information needs sought during a large-scale natural 
disaster. We have also identified several categories of information channels and information 
sources. Our analyses suggest that most information channels were frequently used by 
people, with no particular category being more popular than another, as such information 
sources were varied. Family and neighbourhoods were far more popular information sources 
than other categories such as broadcast media. 
  
The second part of this study’s contribution was to examine the relationship between the 
four concepts to gain further insight into disaster-related ISB. The main findings indicate 
that some information needs were obtained by a limited number of information channels, 
while diverse information channels met other needs. Passive information needs were 
obtained by wider information channels than active information needs. Moreover, the two 
types of information needs (active and passive) tended to use a different set of information 
sources. Upon examining the relationship between information channels and information 
sources, most information source categories were accessed via multiple information 
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channels, suggesting that people are not relying on a single means to access information 
sources during disasters. 
  
The final part of this study’s contribution was to examine the relationship between the 
temporal stages of disaster and disaster-related ISB. Our analyses suggest that concepts such 
as information needs (both active and passive) and information channels can exhibit 
different patterns across the temporal stages, while information sources remained relatively 
consistent. The pattern of temporal stages on passive and active information needs was 
similar in many categories, although a certain category of information was frequently sought 
in a particular stage of the disaster. For example, information about the family and 
acquaintance status was actively sought only at the impact and inventory stages of the 
disaster. As for the information channels, face-to-face was more common at warning and 
threat stages, while the frequency of phone and mail increased at the impact and inventory 
stages of a disaster. This might be due to the fact that people had to secure their safety first 
at warning and threat stages and they could only seek information about their families after 
the safety was secured. These highlight the importance of considering temporal stages of 
disaster within disaster-related ISB.  
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CHAPTER 4 
The Use of Sight, Hearing, and Touch on 
Information Seeking Behaviour of the 
Great East Japan Earthquake 
 
 
4.1 Aim and objectives 
The human senses are integral in the human body. In everyday lives, people often speak 
about what they see, hear, smell, taste, and touch, for example, about the weather we see, 
the music we listen, or the food we taste. The senses represent an immense data collection, 
aggregation, and archive related to one’s surroundings that allow the brain to understand the 
environment and its effect on the body in real time (Towey, 1999).  
  
In information science, the observation of bodies in action was first reported in the context 
of corporeal information, which can be understood as “information that is experienced 
through the situated and sensory body as it interacts with material objects, artefacts and other 
people inhabit the same landscape” (Lloyd, 2009). Llyod (2009) suggests that the body 
becomes the location for the intersection between conceptual information and information 
drawn from real life through practice. More recently, work in information behaviour 
recognises the importance of embodied information, which is defined as “how the authors 
receive information from the senses and the way the body conveys a sign that can be read 
by others”, when we study Information Behaviour in non-work-related activities such as 
serious leisure. However, the findings of the role of corporeal information or embodied 
information in ISB are limited. For example, existing studies on this topic tend to focus on 
a single sense without considering the relationship to other senses (Balatsoukas and 
Ruthven, 2012; Olsson and Lloyd, 2017). Consequently, Cox et al. call for more empirical 
and theoretical work to gain insights from practice theory, phenomenology, embodied 
cognition and sensory studies (Cox et al., 2017). 
  
However, although an impressive number of ISB studies emerges especially studies of the 
body in information behaviour, a limited number of studies investigates senses on disaster-
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related ISB (Wilson, 2000; Peter Lueg, 2014). This happens because studying human senses 
on disaster-related ISB poses many challenges. First, discovering what humans perceive is 
difficult. Senses are not only invisible but also body orientation-related aspects influence 
what human perceive (Peter Lueg, 2014). Second, popular data collection methods, such as 
surveys and interviews, show limited insights into what information a subject failed to 
notice, and typically no insights into why they failed to do so (Peter Lueg, 2014; Cox et al., 
2017). Although complementing those data collection methods with ethnographic methods 
would address some of the data collection issues, the additional effort is high, and accuracy 
can be compromised (Peter Lueg, 2014). Third, most of the current works in information 
behaviour excel at one side of the perception while disregarding the other, for example, a 
study on haptic analysis (Olsson and Llyod, 2017) and gaze direction (Balatsoukas and 
Ruthven, 2012). This is also due to the focused environment of their works, primarily work 
in the excavation field which often uses the sense of touch and the use of computers as the 
domain of study which often uses the sense of sight. Thus, these challenges often prevent 
the study and the development of disaster-related ISB models. 
 
Referring to an example of the categories for the temporal stages from testimonies such as, 
“I heard public information of the tsunami warning vaguely ringing the siren” (35-year-old 
male, testimony from ID document no. 1), our findings suggests that human senses can play 
a significant role (see 3.3.3 temporal stages of disaster).  Building on previous study, we 
then decide to carry out further investigation on human senses to provide a better 
understanding of disaster-related ISB. Unlike past work which focused on serious leisure 
such as running, this study investigates ISB during natural disasters such as earthquakes and 
tsunami. We chose natural disaster-related ISB because 1) the goal of information seeking 
is different from work-related or leisure-based activities, and 2) the use of body and senses 
is intense during natural disasters (Lloyd, 2009). The following are the research questions:  
 
• RQ1: How do the human senses interplay with disaster-related ISB? 
• RQ2: How are the use of senses in disaster-related ISB affected by age, gender, and location? 
  
To answer these research questions, we employ a content analysis to label the human senses 
and disaster-related ISB instances, and to determine an early connection and uncover an 
association between the senses and a set of disaster-related ISB instances, such as passive 
 39 
and active information needs, information sources, and information channels  (Hsieh and 
Shannon, 2005; Krippendorff, 2005). 
 
 
4.2 Methodology  
A content analysis was employed to investigate the use of human senses during the disaster-
related ISB (Hsieh and Shannon, 2005). We decided to use one of the largest people’s 
testimony collections of the 2011 Great East Japan Earthquake and Tsunami, recorded and 
published by the Japan Broadcasting Corporation (NHK) (NHK, 2013; NHK, 2014; NHK, 
2015). On the previous study, although a number of people’s testimonies is good for 
establishing a set of disaster-related ISB concepts (e.g., passive and information needs, 
information sources, and information channels), the distribution of demographic 
characteristics, such as age and location, were skewed. Moreover, we are moving to larger 
collection to examine multiple collections rather than relying on a single collection. A total 
of 614 people’s testimonies can be retrieved in NHK books; but we sampled 269 people’s 
testimonies, which can be retrieved not both in NHK books and NHK digital archive 
(nhk.or.jp/archives/311shogen/) (see Table 4.1). 
 
Table 4.1 A summary of the testimony collection  
 






1 Record of Testimony on The Great East 
Japan Earthquake: 1 
February, 2013 283 144 
2 Record of Testimony on The Great East 
Japan Earthquake: 2 
February, 2014 178 68 
3 Record of Testimony on The Great East 
Japan Earthquake: 3 
February, 2015 153 57 
 
 
In our investigation, the next step involved coding instances of the (five) human senses and 
a set of disaster-related ISB instances in the testimony texts using a crowdsourcing service 
(lancers.jp) from July 2017 until August 2018. We ran screening tasks on senses and 
disaster-related ISB instances, separately, before we label 269 people’s testimonies. This 
screening tasks’ goal was to find reliable crowd workers, i.e. individuals who achieved the 
test accuracy with a score of 80% or above before they annotated our dataset (Shiga et al., 
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2017). For screening and project tasks, we provided similar instructions. An example of the 
labelling instructions regarding the senses can be found in Table 4.3.  
 
 




























































In this task, you will classify sentences about 
experiences related to the earthquake disaster 
according to certain rules. Specifically, you will 
judge whether each sentence contains a 
description of the five human senses. 
  
The five human senses you will classify are: sight, 
hearing, taste, smell and touch. Please carefully 
read each definition and applicable example 
sentence to fully understand each sense’s 
characteristics and complete the task. Also, if 
more than one sense occurs within a single 
sentence, you can select more than one choice. 
  
1. Sight refers to the ability to see; i.e. what is 
seen. 
Example: “When you see it, the wave has come 
up.” 
  
2. Hearing is the ability to perceive sound. 
Example: “The roof tile falls ashore.” 
  
3. Taste sensation refers to a flavour that is sensed 
when a substance comes into contact with a 
mouth or throat. 
Example: “This butter tastes sour.” 
  
4. Smell is the ability to sense odour and scent by 
the nose organs. 
Example: “It smells a little.” 
  
5. Touch is when a part of the body touches 
something. 




In the screening task, we invited 200 crowd workers per ISB concepts and senses for each 
round. Information channels and senses were easy categories; while passive and active 
information needs and information sources were difficult categories to pass the screening 
tasks. Further, other screening tasks were needed for passive and active information needs, 
and information sources until we fulfil the adequate number of workers that will be assigned 
to the project tasks. For incentives, we pay 300 JPY for one person per screening task. 
 
Those workers who passed the screening test were then invited to code people’s testimony 
texts, called project task. A total of 6,566 sentences from 269 people’s testimonies were 
divided into 300 lines of 20 pages on .pdf file and labelling result is written in the given .xls 
file, and were assigned to diverse workers to label human senses and a set of disaster-related 
ISB instances, separately. Those workers need to complete the task within 5 (five) days with 
the payment amount of 1,875 JPY. To annotate sentences with a reliable label, we recruited 
three workers per sentence. It is common for researchers to hire two or more coders to ensure 
the consistency and reproducibility of labelling in the content analysis (Hsieh and Shannon, 
2005). Voting was used to determine the final label suggested by the crowd (Yuen et al., 
2011). If an agreement was not achieved between the three workers, we recruited another 
worker to annotate until a majority consensus was achieved. This process we repeated for 
all ISB labels across all sentences.  
 
In our case, one sentence judged by three crowd workers’ votes for four ISB instances and 
human senses; thus, a total of more than 96,660 votes have been collected. The use of crowd 
intelligence makes it possible to complete the tasks that cannot be automated, such as 
providing input labels for initial training (Imran et al., 2014; Shiga et al., 2017). Figure 4.1 
shows the whole crowdsourcing process.  
 
The screening tasks and project tasks instruction and questions could be found in Appendix 




Figure 4.1 Crowdsourcing process 
 
 
Furthermore, we then removed those sentences without disaster-related ISB instances from 
the analysis. Of those, 259 people’s testimonies that consist of 6,444 sentences were selected 
for analysis. Table 4.2 shows the age, gender, and location group of 259 people’s 
testimonies. 
 
Table 4.3 Age, gender, and location group of testimonies (N = 259) 
 
Age Gender Location 
Adolescence (13-19) 4 Female 69 Fukushima 78 
Early adulthood (20-39)  32 Male 190 Iwate 90 
Adulthood (40-64)  140     Miyagi 91 
Maturity (65>)  78         




As for age groups, we used Erikson’s lifespan stages psychosocial development theory to 
divide the age categories into adolescence (13-19), early adulthood (20-39), adulthood (40-
64) and maturity (65>), since this is one of the most well-known categorisations of ages in 
social studies (Erikson, 1950, 1968). As for location, we chose three severely affected areas 
to capture prominent impacts of the event: the Fukushima, Iwate, and Miyagi Prefecture. 
As for analysis, we employed descriptive analysis between the senses and ISB instances, 
and a chi-square statistical analysis to uncover any associations between the senses and the 
modes of information needs, as well as between the senses and demographic characteristics 
using the IBM SPSS Statistics (Field, 2009). For significant results, we run the post hoc 
analysis using Bonferroni correction also using the IBM SPSS Statistics following the steps 
described in Beasley and Schumacker (1995), Garcia-Perez and Nunez-Anton (2003), and 
Field (2009).  
      
4.3 Results 
A total of 1,791 sense-bearing sentences were collected from 6,444 sentences of 259 
people’s testimonies in the context of disaster-related ISB, and they were analysed in this 
study. Three senses were appeared in the annotation, such as Sight (N = 933), Hearing (N = 
734), and Touch (N = 124). The following is examples of the senses from the testimonies. 
 
• Sight: “I was also watching the broadcasting of the tsunami often in movies, but it seems 
that something like this is going to be a big wall, becoming a black wall, and all of them are 




• Hearing: “The radio was broadcasting how many meters tsunami was all the time.” 
(Adulthood (40-64), Female, Miyagi). 
In Japanese:$zqk]+ǊŮQC0cJ9KǴǱÇ¥ HɿCF*Y
;.bL<% 
• Touch: “In a little while the water got higher and steadily getting higher and higher, the car 





There were sentences where multiple senses were annotated within disaster-related ISB 
context (Figure 4.2). For example, both sight and hearing can be observed from the 
following sentences, “I noticed a traffic sign of road closure around here, and I was stopped 
by the city council officer and told, “Please turn around and go to the higher ground.” (Early 















Figure 4.2 Distribution of senses (N = 1,791) 
 
 
There were 166, 56, 13, and 7 sentences within disaster-related ISB context where sight and 
hearing, sight and touch, hearing and touch, and sight, hearing and touch were observed 
together, respectively. Thus, in our analysis multiple-sense sentences within disaster-related 
ISB context were counted as separate cases. 
 
Disaster-related ISB consists of complex behaviour; for example, a person becomes aware 
of surroundings in a disaster situation rather than in everyday lives that make the best use of 
their senses. In this thesis, the analysis is based on the sentence level, thus a particular case 
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for labelling human senses, we provide a choice for crowd workers that each sentence has 
more than one senses. If there are two senses on one sentence and also has one ISB instances, 
we replicate the sentences within disaster-related ISB context and put senses on a different 
row. 
 
Thus, statistically speaking, applying chi-square analysis to uncover any associations will 
violate some of the assumptions but acceptable to answer our research questions. Co-
occurrence of multiple senses in sentences within disaster-related ISB context only makes 
Chi-Square test challenging to identify independence. Therefore, if the test shows the 
significant difference in the dataset, that is a clear signal to have the difference. On the other 
hand, because of the nature of the dataset, it is possible that our test misses the cases where 
the independence was indeed there but not picked up by the test. 
 
4.3.1 The use of senses in disaster-related ISB instances 
To understand the relationship between the senses and a set of disaster-related ISB instances, 
we looked at the proportion of the senses in the major information seeking concepts such as 
information needs, information sources, and information channels. 
  
In our previous work, we showed that disaster-related information needs can be divided into 
active and passive information needs. Therefore, our analysis on information needs follows 
the same structure. 
  
Active information needs refer to a set of needs inferred from the description of purposeful 
ISB to answer a specific query (McKenzie, 2003). The following is an example of the senses 
based on active information needs: “Headquarters is in the city hall, so I called them to find 
out the current status.” (Adulthood (40-64), Male, Fukushima). In Japanese: 「ōȾǊʾ/ś
ŰƌKFdiG>SU˘ʅ9FIiJȐǯJMH<% In this sentence, we observed that 
the person was actively seeking for current status. 
  
Passive information needs, conversely, refers to a set of needs inferred from the description 
of the information people passively receive and encounter when not actively seeking it out. 
The following is an example of the senses based on passive information needs: “Because 
the bridge just cracked in the overhead bridge there, I was told that it was closed.” (Early 
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adulthood (20-39), Female, Miyagi). In Japanese: $]+ 8>SMːǠMHSfGǠ/B`
+I³ɱ/ÝC@MGʰɫǣ\ACFɿge@MG<% In this sentence, we observed that 










Figure 4.3 Proportion of the senses on passive and active information needs 
  
Figure 4.3 portrays the distribution of the senses based on two modes of information needs: 
active information needs (N = 464), and passive information needs (N = 922). According 
Figure 4.3, the proportion of sight in active information needs was found to be higher than 
passive information needs, and the proportion of hearing was lower than passive information 
needs. Chi-square test shows that there is a significant association between the senses and 
the modes of information needs, χ2(2, N = 1,386) = 16.707, p < .000. Post hoc tests using 
the Bonferroni correction show that the use of sight and hearing are significantly different 
across the modes of information needs (sight, p < .000, and hearing, p < .000). However, the 
sense of touch was not different across the modes of information needs (p = .920). Therefore, 
the use of the senses is affected by the modes of information needs in the context of disaster-
related ISB. 
  
Furthermore, Figures 4.4(a) and 4.4(b) depict the decomposition of senses based on sub 
categories of active and passive information needs that were identified in our study. This 
allows us to gain further inside into the use of senses across diverse information needs’ 
categories. 
 
The breakdown proportion of senses on active information needs is N = 311 for sight, N = 













6) Active Needs (N=464)
Passive Needs (N=922)







Sight (N=829) Hearing (N=460) Touch (N=97)
 47 
hearing were identified in all categories except story category, and touch was identified in 
current status, disaster information, evacuation instruction, and warning. On the other hand, 
the breakdown proportion of senses on passive information needs is N = 518 for sight, N = 
339 for hearing, and N = 65 for touch. The proportion was doubled than active information 
needs, and Figure 4.4(b) exhibits a similar trend in the senses used by active information 
needs. The sense of hearing in passive information needs categories, however, was used 







(a) Active information needs                                (b) Passive information needs 
 
Figure 4.4 Proportion of the senses on information needs 
 
 
Figure 4.4 suggests that there could be three groups of sense pattern in the results. The first 
group, such as current status, and disaster information is dominated by sight. The second 
group, such as evacuation instruction is mostly sensed by hearing. The third group, such as 
post-disaster supplies, consist of sight and hearing with are similar proportion. And finally, 
categories such as transportation can be merely found in active need mostly through sight, 
and story can be found in passive information needs mostly via hearing. Thus, the use of the 
senses varied across categories when people received or obtained information. 
 
Figures 4.5(a) and 4.5(b) depict the proportion of senses on sub categories of information 
sources and information channels which have been identified in previous chapter. 













































































Sight (N=518) Hearing (N=339) Touch (N=65)
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from various information sources, for example, “At that time, the firefighters told me that 
the tsunami had already crossed the breakwater, so run away now.” (Adulthood (40-64), 
Female, Fukushima). In Japanese:$>MƽKk]+ǻˌĝMº/ˌǱĪhʝIF
ǴǱ/ǋF*@aCF<A.bƹ2ʭ5bC=CF<%  In this sentence, we 
identified the use of hearing to receive information from the health and safety-related 
organisation (sources) via face to face communication (channels). The proportion of senses 
on information sources and information channels is N = 933 for sight, N = 734 for hearing, 







(a) Information sources                                          (b) Information channels 
 
Figure 4.5 Proportion of the senses on information sources and information channels 
 
 
Figure 4.5(a) suggests that when people sought or received information from a third-party 
such as family, colleagues, and public sectors, the proportion of hearing was twice as much 
as sight across all categories. However, the proportion of sight and hearing was conversed 
in unspecified category. A close examination suggests that many ISB instances in this 
category include the cases where information was obtained by the person itself. In such 
cases, the use of sight seems to be more frequent than hearing.  Figure 4.5(b) suggest that 
there are two patterns of sense usage in information channels. The results are expected. In 
other words, information channels such as face to face, phone, radio, speakers had a high 
proportion of sight, while tv and mail (include e-mail) tend to have a higher proportion of 
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example, a sentence where touch was appeared and labelled under phone category within 
disaster-related ISB concepts, “Because I cannot get in touch with my son at all, I carry the 
mobile phone all the time even after the tsunami is settled, and my hands gradually become 
swollen and become tired, and I cannot operate the phone anymore, so I switched to the left 






Similar to information sources, information channels also had an unspecified category which 
includes the cases where information was obtained by the person itself. Since our annotation 
scheme did not systematically allow us to distinguish the case between self-action and lack 
of description, the detail analysis of unspecified categories is left for future work. 
 
4.3.2 Demographic characteristics on the use of senses 
To understand the relationship between the senses and demographic characteristics within 
the context of disaster-related ISB, Figure 4.6 illustrates the proportion of senses for gender, 
location, and age. 
  
Figure 4.6(a) depicts the distribution of the senses based on gender. Male has a larger 
proportion (N = 1,363) than female (N = 428) in our datasets. According to Figure 4.6(a), 
the proportion of sight in males’ ISB was found to be higher than females and the proportion 
of hearing was lower than females. Chi-square test shows that there is a significant 
association between the senses and gender, χ2(2, N = 1,791) = 21.145, p < .000. Post hoc 
tests using the Bonferroni correction show that the use of sight and hearing are significantly 
different across gender (sight, p < .000, and hearing, p < .000). However, the sense of touch 
was not different across gender (p = .548). Therefore, there is an effect of the sense of sight 
and hearing on gender in the context of disaster-related ISB. 
 
Figure 4.6(b) illustrates the distribution of the senses based on location: Iwate Prefecture (N 
= 659), Fukushima Prefecture (N = 580), and Miyagi Prefecture (N = 552). According to 
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Figure 4.6(b), in Miyagi Prefecture, the proportion of sight is greater, and the proportion of 
hearing is less than for the two prefectures. Chi-square test shows that there is a significant 
association between the senses and location, χ2(4, N = 1,791) = 25.274, p < .000. Post hoc 
tests using the Bonferroni correction show that the use of sight is significantly different on 
Miyagi Prefecture (p < .000), while the use of hearing is significantly different in Miyagi 
and Fukushima Prefecture (p < .000) than in Iwate Prefecture (p = .230). However, the use 
of touch on three prefectures was slightly similar and was not statistically significant. 






















 (c) Age 
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Figure 4.6(c) demonstrates the distribution of the senses based on age groups. Adulthood 
(40-64) has the largest proportion (N = 1,071), followed by maturity (65>) (N = 475), early 
adulthood (20-39) (N = 202), adolescence (13-19) (N = 27), and N = 16 without age 
information. According to figure, as the age increases the proportion of hearing increases. 
On the contrary, the proportion of sight seems to decrease as the age increases. Early 
adulthood (20-39), Adulthood (40-64), and Maturity (65>) exhibit a similar pattern. 
Adolescence (13-19), however, differs slightly in that hearing is used less often, and sight is 
used more often. Chi-square test shows no significant association between senses and age, 




Our findings first showed three out of five human senses, such as sight, hearing, and touch 
was identified from disaster-related people’s testimonies.  
  
We then examined the relationship between the senses and two modes of information needs, 
such as active information needs, and passive information needs (see Figure 4.3). This 
resulted in diverse categories among on active information needs and passive information 
needs where people use the sense of sight more frequently on active information needs than 
hearing, while people use the sense of hearing more frequently on passive information needs 
(see Figure 4.4). Our analysis suggests the sense pattern of passive and active information 
needs is more or less the same. For example, information about current status and disaster 
information can be gained via sight, and information about evacuation instruction is mostly 
sensed by hearing. Therefore, passive and active information needs are an important factor 
to understand the use of senses in disaster-related ISB. 
  
In information sources and information channels, obtaining information from family, 
neighbourhood, work community, colleague, or public sectors via face to face 
communication, phone, or speakers was frequently observed (see Figure 4.5). Further, the 
proportion of hearing was often higher than sight in many categories of information sources 
and information channels. As for the unspecified categories, we speculate that the high 
proportion of sight is due to the cases where information was obtained by the person itself, 
but further study is needed to validate this. 
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Furthermore, there were cases where the use of senses was determined by its sources and 
channels, not by behavioural choice. For example, if the information is distributed through 
speakers, people have to use their hearing to receive it. Thus, our result suggests that the 
proportion of senses can vary across the categories of information needs, information 
sources, and information channels in the context of disaster-related ISB.  
 
We also examined the relationship between the senses and demographic characteristics, such 
as gender, location, and age, within the context of disaster-related ISB (see Figure 4.6). The 
use of senses was significantly varied across gender, location, and age groups in the context 
of disaster-related ISB.  
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Chapter 5 
Datasets Comparison of Disaster-related 




5.1 Aim and methods 
Two datasets were collected from different studies in Chapter 3 and 4. The first dataset 
consists of 118 people’s testimonies published by local authorities in Ibaraki and Fukushima 
Prefectures, respectively. The second dataset consists of 259 people’s testimonies that can 
be retrieved both in NHK books and digital archive. Also, the second dataset was sampled 
from three affected areas, Miyagi, Iwate, and Fukushima Prefectures, respectively. 
 
Both datasets were applied content analysis to make replicable and valid inferences by 
interpreting and coding texts from people’s testimonies by the author (Hsieh and Shannon, 
2005). By systematically evaluating texts, qualitative data were converted into quantitative 
data.  
 
However, a different manner for producing replicable and valid inferences was different 
from both datasets. The first dataset validation of the integrity and consistency of annotations 
were conducted and examined subsequently by two researchers in ISB domain. Moreover, 
the second dataset was used crowdsourcing platform to complete the tasks in a large number 
of texts (Yuen et al., 2011; Shiga et al., 2017). Also, the approaches used on the second 
dataset was suitable for online annotations on digital format, where on the first dataset was 
merely available on paper format. 
 
Furthermore, we had opportunities to investigate the methods used in both datasets. By 
comparing both datasets, we gain insight into the impact of the distribution of annotations. 
Although annotation methods were not identical in both datasets, they shared the basic 
scheme of data annotations. 
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This additional chapter aims to compare the distribution of disaster-related ISB annotations 
in multiple data collections to identify common patterns based on disaster-related ISB 




5.2 Datasets comparison of disaster-related ISB instances 
Information needs were divided into active and passive information needs. Figure 5.1 shows 
the second dataset distribution (N = 1,210) is larger than the first dataset (N = 280) with the 
proportion of passive information needs (N = 1,024) is larger than active information needs 
(N = 466). 
 
On the first dataset, 75% on passive information needs followed by 25% on active 
information needs. On the second dataset, 67% on passive information needs followed by 
33% on active information needs. This shows that the proportion of active information needs 
on the second dataset is larger than active information needs on the first dataset. However, 
























Active Needs (N=466) Passive Needs (N=1,024)
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5.2.1 Datasets comparison of active and passive information needs categories 
Figure 5.2 shows datasets distribution on active and passive information need categories.  
 
Figure 5.2(a) shows datasets distribution on active need categories with N = 70 on the first 
dataset, and N = 396 on the second dataset. A clear common pattern we can observe is the 
large proportion of the current status category among the two datasets. The proportion of the 
disaster information being the second largest category was also common in the two datasets. 
Patters of remaining categories were found to be varied. 
 
Figure 5.2(b) shows datasets distribution on passive need categories with N = 210 on the 
first dataset, and N = 814 on the second dataset. Both the current status category and 
evacuation instruction category were among the most frequent categories in the two datasets. 
A noticeable difference was that while the warning category was the most frequent category 
in the first dataset, the current status category was the most frequent in the second dataset. 
Also, the disaster information category had a high proportion in the first dataset, while the 
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5.2.2 Datasets comparison of information sources and information channels 
Figure 5.3 shows datasets distribution on information sources and information channels. The 
sample size of information sources was N = 240 for the first dataset and N = 688 for the 
second dataset, and that of information channels was N = 241 for the first dataset and N = 
677 for the second dataset, respectively.  
 
As for the comparison of information sources, Figure 5.3(a) shows the most frequent category, 
family/neighbourhood, was found to be common between the two datasets. This time, they are 41% 
and 49% in the first dataset and second dataset, respectively, and thus, the balance to the rest of the 
categories was also similar. However, we also observed some differences. For example, the 
broadcast media category was the second frequent category in the first dataset while the work 
community/colleagues were the second category in the second dataset. 
 
As for the comparison of information channels, Figure 5.3 (b) shows the face to face 
communication being the most frequent category is found to be common among the datasets. 
The balance between the face to face category and other categories was different between 
the datasets. In the first dataset, the face to face category remained at 38% while the second 
dataset reached to 77%. For the rest of categories, no clear pattern of similarity or difference 
was observed between the datasets. 
 
    
 
(a) Information sources categories   (b) Information channels categories 
 
Figure 5.3 Datasets distribution on information channels and  
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5.3 Summary 
This additional chapter examined the impact of two datasets on annotations by qualitatively 
comparing the distribution pattern.  
 
Our findings show the annotation patterns on the two datasets were not identical. However, 
we observed many cases where two datasets showed a similar pattern in annotated data. This 
includes the proportion of active and passive information needs, and the most frequent 
category in active information needs, information sources, and information channels. On the 
other hand, the category distribution of passive information needs showed more variance 
than other variables. Also, it was unlikely to find very similar patterns in less frequently 
occurring categories in general. 
 
The above findings also highlight the importance of examining people’s testimonies from 
multiple datasets or collections in the investigation of ISB, when possible.  
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Chapter 6 
Conclusion and Future Work 
 
6.1 Discussion 
This thesis aims to improve our understanding of disaster-related information seeking 
behaviour (ISB) by providing a detailed description of ISB concepts such as passive and 
active information needs, information channels, and information sources, and their 
relationships. This research also investigates the role of two important factors in disaster-
related ISB, such as temporal stages of disaster, and human senses. 
 
This section discusses our findings on the modelling of disaster-related ISB by considering 
similarities and differences from existing studies, the implication on temporal stages of 
disaster, and human senses within the context of disaster-related ISB. 
 
6.1.1 Disaster-related ISB modelling 
Existing literature has been analysed in two major contexts, such as everyday life and work-
related (Savolainen, 2008, 2010). However, a limited number of studies have been 
investigated disaster-related ISB, which is the focus of this thesis as the theoretical 
contribution in ISB models. Table 6.1 shows the difference of information needs, 
information sources, and information channels used in everyday life, work-related, and 
disaster-related ISB.  
 
From ISB model that focuses on everyday life and work-related ISB refers to a set of 
attributes characterising recurrent qualities of both work and free time activities that most 
are familiar, ordinary, and routine (Savolainen, 2010). In everyday life ISB, friends, 
neighbours, and relatives appeared to be popular information sources, and newspapers, the 
Internet, and television appeared to be popular channels (Savolainen, 2010). The Internet 
has become a highly popular channel of information; however, the Internet has not been able 
to replace other channels such as the telephone, television, radio, and newspaper in everyday 
life ISB. Overall, everyday life ISB seems to draw on familiar information sources and 
channels that are often used almost routinely.  
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Table 6.1 ISB instances used in everyday life, work-related, and disaster-related ISB 
 
ISB Instances Everyday life ISB Work-related ISB Disaster-related ISB 
Information need • Health 
• Consumption  
• Leisure 
 
• News (general 





• Staff contact 
• Services (i.e., 
canteen menu, 
resource booking, 
time tables and 
such) 
• Current status 
• Disaster information 
• Education  
• Evacuation instruction  
• Nuclear explosion 
















• Broadcast media 
• Family/neighbourhood 
• Foreign government 
• Health and safety 
• Japan Meteorological 
Agency (JMA) 




Information channels • Telephone 
• Television  
• Radio 
• Internet  
• Word of mouth 
• Intranet 
• Internet  
• Face to face 








On the other hand, the field of work-related ISB is relatively well-defined and self-
explanatory (Miller and Jablin, 1991; Ikoja-Odongo and Mostert, 2006; Stenmark, 2010). 
Information need found in work-related ISB such as reading news about the organisation 
and participating in the online discussion are common, followed by employee information, 
staff contact, and services (e.g., canteen menu, resource booking, time tables, and such) with 
the most frequently used information sources were internal colleagues (Miller and Jablin, 
1991; Stenmark, 2010). Another example within the context of their work environment is in 
legislative processes for determining parliamentarians’ information needs that showed 
topics on politics, governance, regional and provincial matters and local government were 
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closely related within the parliamentary hierarchy (Ikoja-Odongo and Mostert, 2006). 
Further, word of mouth, recourse to personal experience, friends, relatives and workmates, 
were key information sources (Ikoja-Odongo and Mostert, 2006). Thus, the information 
sources and channels complement both in everyday life and work-related ISB. 
 
Furthermore, this thesis focuses on disaster-related ISB, which is different from existing ISB 
model that focuses on everyday life and work-related ISB. We provided a detailed account 
of disaster-related ISB in the context of a large-scale earthquake and tsunami, the 
relationship between passive and active information needs, information channels, and 
information sources (see Chapter 3). Our analysis suggests the information needs that 
people obtained and received are different from their everyday life information, for example, 
information such as current status about family and surroundings, disaster information, and 
warning represent some of the common information that people actively seeks. Our analyses 
also suggest that information channels were frequently used by people, with no particular 
category being more popular than another, as such information sources were varied, for 
example, family and neighbourhoods were far more popular information sources than other 
categories such as broadcast media. Although some of the category’s distribution of passive 
and active information needs, information sources and information channels are smaller than 
other categories, Table 6.1 indicated the diversity of disaster-related ISB concepts. 
 
Some of our findings are comparable to existing disaster-related studies.  
 
The present study in line with an Australian flood case study, Ryan (2013) indicated that 
other people such as family, neighbours, and colleagues were either somewhat, very, or the 
most important sources of information. Our finding also suggests that family and 
neighbourhood are the most popular information sources, and face-to-face was the most 
popular channel for both passive and active information needs. Given that the large 
proportion of information channels was face-to-face communication, and given that other 
common information channels such as TV, radio, and speakers are mostly one-way 
communication, the society needs further development of resilient ICT but also two-way 
communication technologies where local people’s messages can be efficiently captured, 
summarised, and delivered to relevant parties in the community. This implies that effective 
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disaster management should exchange valuable information between information channels 
as well as affected people located in different places (Imran et al., 2015).  
 
Our findings also suggest that both types of information needs were obtained or received 
through a range of information channels and information sources, which is consistent with 
Gómez (2013)’s findings on international students during the 2011 Great East Japan 
Earthquake. Although not all studies made a clear distinction between information channels 
and information sources (e.g., Ryan, 2013; Palen and Liu, 2007; Arai, 2013), and it is true 
that sometimes the border between information channels and information sources can be 
ambiguous, we found this distinction useful in understanding disaster-related ISB. One such 
example is the pattern of the temporal stages, in which we observed that the proportion of 
information channel categories changed over the stages, while that of information sources 
did not change drastically.  
 
6.1.2 Implication on temporal stages of disaster  
Our findings suggest the importance of considering temporal stages to characterise disaster-
related ISB. Studies on disasters and crisis situations have identified the importance of 
temporal stages (Powell, 1954; Dynes, 1970; Neal, 1997). Gómez (2013), for example, used 
an extended phase of an emergency during disaster. Gómez (2013) found the continuous 
phases from taking shelter in Sendai to life in the city during the aftermath went on often 
unmanaged. The evacuation process and safety confirmation, however, were successful 
because the students relied on the information that they got from their family and friends of 
the same nationality.  
 
In our work, four out of eight socio-temporal stages in Powell’s model were examined. 
Examination of other stages is left to future work due to the lack of instances in our dataset. 
Our findings also show that the evacuation instruction appears in passive information needs, 
not in active information needs. This means that people are passively receiving or 
encountering the instruction to evacuate rather than actively seeking it, which support 
Gómez (2013) work. Nevertheless, our findings provide empirical evidence to demonstrate 
the impact of temporal stages on information needs and information channels and thus 
support the importance of examining temporal aspects when considering disaster-related 
ISB models. On the other hand, a limitation of Powell’s temporal stages of the disaster was 
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identified in the context of our work on ISB. For example, our informants heard a tsunami 
warning while they were securing a safe place from an earthquake. In such a situation, 
multiple temporal stages can be applied to an ISB instance. Powell’s model does not offer 
clear guidance for dealing with these circumstances. Therefore, further development is 
needed to tailor the original temporal stage model to ISB-oriented studies. 
  
6.1.3 The use of human senses on disaster-related ISB  
On chapter 4, our findings showed three out of five human senses, such as sight, hearing, 
and touch was identified from disaster-related people’s testimonies. Although the 
circumstances were different, our findings are in line with a lab-based study of the three 
senses modalities on human-vehicle interaction (Riener, 2008). The isolated situation, such 
as driving a vehicle or being trapped in a disaster-situation, leads people used their three 
senses frequently such as sight, hearing, and touch. 
  
We then examined the relationship between the senses and two modes of information needs, 
such as active information needs, and passive information needs (see Figure 4.3). Our 
analysis implied to studies about corporeal or embodied information where people’s 
testimonies have signal-based to obtain and to receive information (Bates, 2006; Lloyd, 
2009). This resulted in diverse categories among on active information needs and passive 
information needs where people use the sense of sight more frequently on active information 
needs than hearing, while people use the sense of hearing more frequently on passive 
information needs (see Figure 4.4). Our analysis suggests the sense pattern of passive and 
active information needs is more or less the same. For example, information about current 
status and disaster information can be gained via sight, and information about evacuation 
instruction is mostly sensed by hearing. Therefore, the modes of information needs (passive 
and active information needs) are an important factor to understand the use of senses in 
disaster-related ISB. 
  
Further, the proportion of hearing was often higher than sight in many categories of 
information sources (e.g., all categories except unspecified category), and information 
channels (e.g., face to face, phone, speaker and signage, and radio) (see Figure 4.5). As for 
the unspecified categories, we speculate that the high proportion of sight is due to the cases 
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where information was obtained by the person itself, but further study is needed to validate 
this. 
  
Furthermore, there were cases where the use of senses was determined by its sources and 
channels, not by behavioural choice. For example, if the information is distributed through 
speakers, people have to use their hearing to receive it. Previous studies have suggested that 
information is actively moving as the attribute of information itself to change the use of 
senses (Olsson and Lloyd, 2017). Based on this understanding of how information sources 
and information channels modes were utilised for information gathering; thus, diversifying 
information sources and information channels for information dissemination (e.g., 
television) could foster an open environment and convenient ways to produce, share, and 
consume information and are also important for designing a disaster response program. 
  
Many studies on senses show that the sight was a dominant sense in our daily life (San 
Roque et al., 2015). However, our result suggests that the proportion of senses can vary 
across the categories of passive and active information needs, information sources, and 
information channels in the context of disaster-related ISB. It also supports the importance 
of investigating the role of the body in ISB domain as suggested by Cox et al. (2017). 
 
We also examined the relationship between the senses and demographic characteristics, such 
as gender, location, and age, within the context of disaster-related ISB. 
  
As for gender, our results echo the findings of existing studies (Always et al., 1998; Moreno-
Walton, and Koenig, 2016; Polderman et al., 2018) in that the proportion of senses was 
different across gender that males had a higher proportion of sight while females had a 
higher proportion of hearing than the opposite gender. However, based on Riener (2008) 
studies on gender-related human-vehicle interaction that stated that females are more aware 
of their senses of touch did not appear in our findings. 
  
In terms of location, the proportion of senses in the three locations was generally similar. 
However, in the Miyagi Prefecture, the proportion of sight was larger than the other two 
prefectures. This might be because Miyagi is situated closer to the epicentre than the Iwate 
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and Fukushima Prefectures. Or this could be due to the geographic characteristic of the area. 
Further studies are needed to investigate the effect of location on the use of senses. 
  
In terms of age, we considered Riener’s suggestion that better results could be achieved 
using varied age group categories (Riener, 2008). We then used Erikson’s lifespan stages of 
developmental theory to classify the age categories (Erikson, 1950; Erikson, 1968). Our 
study results show that as a person ages, the use of sight will decrease, and the use of hearing 
will increase. However, there is no significant association between the senses based on age 
in statistical analysis. 
 
6.1.4 Oral document as data collections for examining disaster-related ISB 
On chapter 5, additionally, our findings suggest that the nature of datasets and the different 
approaches taken for studying disaster-related ISB instances on disaster-related ISB of the 
datasets, thus, influence the findings.  
 
Our findings suggest that oral documents such as written testimonies can be valuable 
resources for studying disaster-related ISB from a large number of populations, as Turner 
(2012a); Thatcher et al. (2015) showed. Unlike conventional interviews, we did not have 
full control over how testimonies were interviewed, recorded, transcribed, and edited for 
publication. Furthermore, it should be noted that the testimonies were not originally 
collected for ISB studies, but for a more general purpose of archiving memories of disaster 
experiences. These limitations should be taken seriously. However, they offer a rich set of 
concepts that allowed us to gain a detailed account of disaster-related ISB. Most importantly, 
because they are published works, other researchers can study them to validate, reproduce, 
or expand upon our findings. This study also offers a case where oral documents (Turner, 
2010) can be exploited as a useful source of studying disaster-related ISB. 
 
In addition, the contribution of the thesis suggests that people’s written testimonies used can 
be an alternative source to further analyse disaster-related ISB instances and emerging 
factors such as temporal stages and human senses. Those testimonies content can be carried 
out with varied approaches. Thus, we propose the temporal stages of disaster and the human 




We identified multiple limitations. First, the disaster-related ISB hierarchical codes, 
instances, and their relationships can be limited to the 2011 Great East Japan Earthquake 
and Tsunami, and they might not apply to other types of natural disaster (e.g., hurricane 
(Piotrowski and Armstrong, 1998; O’Connor, 2010), bushfire (Cohen et al., 2007), and flood 
(Ryan, 2013)). We found that earthquake, tsunami, and nuclear explosion were happening 
almost simultaneously. Thus, we do not try to isolate each type of disasters in the analysis, 
and we try to capture and understand the complexity of disaster-related ISB by maintaining 
the occurrence of multiple disaster types. 
 
Second, we did not have control over the creation or collation of people’s testimonies. 
Testimonies used in our study were collected, transcribed, and edited by journalists and 
publishers to archive the experiences of affected local people, as opposed to researchers 
interviewing people to study ISB. Also, a time lag exists between the event and the 
testimonies. All reports used in our study collected and published testimonies approximately 
one year after the event. This could affect how people remembered the event and described 
their experience. In this approach, one cannot avoid people from forgetting over time, and 
the memory could have been deficient as a result of the time-lag, potentially in the time of 
a disaster. Nevertheless, Guo and Li (2016), who studied the data collected at a similar time 
as our data, demonstrated that people who were affected by the 2011 Great East Japan 
Earthquake and Tsunami was able to recall their past-experience that led to raise public 
consciousness and motivate appropriate actions. As shown in the result section, our study 
was also be able to provide a detailed account of disaster-related ISB from testimonies.  
 
Third, the frequency of temporal stages in our study is affected by the timing of the 
testimonies collected. Our dataset allowed us to collect the data in four out of eight stages 
in Powell’s temporal stages of disaster (Powell, 1954). A limitation of Powell’s temporal 
stages of the disaster was identified that multiple temporal stages can be applied to an ISB 
instance. Powell’s model does not offer clear guidance for dealing with these circumstances. 




Fourth, our study employed a content analysis for studying documents and communication 
artefacts. Another approach, i.e., discourse analysis is open for further discussion to study 
how language is used between people, both in written and spoken contexts, need to be tried. 
 
Finally, further investigation should be carried out to extend our understanding of the human 
senses in disaster-related ISB. Analysis of senses during information seeking involves 
multiple elements such as the perception of stimulation, memory system, and recollection 
process (DeVito, 2009). Due to the nature of research methodology adapted, however, the 
findings of this study remain at the level of analysing descriptions of self-recollection and 
self-reporting, rather than neural responses to stimuli. 
 
 
6.3 Future work 
Recommendations for future work are apparent.  
 
The next step is to expand the sample size by analysing more published testimonies. This 
will allow us to validate the findings of this study. It will also enable us to examine the effect 
of geographic location and occupations, which was difficult to perform in the present study 
due to limited sample size and limited information about the provided testimonies. It would 
also be important to expand the scope of this research into a disaster-related information 
behaviour concept; for example, how information use shapes our understanding of decision-
making in future natural disaster scenarios.  
 
Another direction would involve cross-examination of our findings with studies based on 
social network data. This will allow us to gain a more comprehensive understanding of 
disaster-related ISB between those who had Internet access and those who did not.  
 
Further, future research should explore more about the role of the body and its 
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Appendix A:  







(a) Active Information Needs 






























0 Pre-disaster (N=2) 1 Warning (N=8) 2 Threat (N=7) 3 Impact (N=32) 4 Inventory (N=21) 5 Rescue (N=0) 6 Remedy (N=1) 7 Recovery (N=0)











0 Pre-disaster (N=0) 1 Warning (N=69) 2 Threat (N=31) 3 Impact (N=57) 4 Inventory (N=44) 5 Rescue (N=2) 6 Remedy (N=5) 7 Recovery (N=6)
Warning Current Status Evacuation Instruction Disaster Information Story











































0 Pre-disaster (N=2) 1 Warning (N=77) 2 Threat (N=38) 3 Impact (N=89) 4 Inventory (N=65) 5 Rescue (N=2) 6 Remedy (N=6) 7 Recovery (N=6)








0 Pre-disaster (N=2) 1 Warning (N=77) 2 Threat (N=38) 3 Impact (N=89) 4 Inventory (N=65) 5 Rescue (N=2) 6 Remedy (N=6) 7 Recovery (N=6)
Family/Neighbourhood Broadcast Media Unspecified Work community/Colleagues
Health and Safety JMA Local Government Foreign Government
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Appendix B:  
Screening tasks instruction on human senses and disaster-related ISB to 
crowd workers 
 
This screening tasks instruction on human senses and disaster-related information-seeking 
























































































































































































































































Appendix C:  
Questions for screening tasks instruction to crowd workers 
 
These questions’ lists for screening tasks instruction on human senses and disaster-related 
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Appendix D:  
Project task instruction on human senses and disaster-related ISB to 
crowd workers 
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